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INTERNATIONAL CENIER FOR AQUACULTURE
 

FINA REPORT FOR A.I.D. 211 (d)-2780 Contract
 

September 29, 1978
 

E. W. Shell*
 

This report sunmarizes the activities of the international Center for
 
Aquaculture in the period July 1, 1977, 
to April 30, 1978, as supported by

the U.S. Agency for International Dev=lopment (A.1D) Institut:ional Grant
 
AID/csd 2780. Becnuse the grant terminated on April 30, 1978, this report

will. also summarize accomplishments for the entire grant period which began

in 1970. The original 211-d grant was awarded April 30, 
1970. The duration
 
was for five years. In June 1975 the grant was extended for two years. In
 
June of 1977 it was extended for another six months and flidaly in Deceaber
 
1977 it was extended through April 1978. 
 Funding for the last two segments
 

.,l77--.zril
of the grant (July 30, 1978) was at the level of $240,000.

The amount of funds allocated during the entire grant period was $1,618,000.
 

The purposes of the most recent extensions were to provide core support

for the maintenance and futher development of Ahurn's capability to promote

utilization of aquaculture and to further the development of that capability

in the var on poverty and hunger in the LDC's. 
 In addition funds were to:
 
(1) broaden the discipline base as applied to aquaculture; (2) maintain a
 
concentration on warmwatrr aquaculture and inland fisheries but with a total
 
systems competence within this focus; 
(3) expand response capabilities Ln
 
plarning at both the 
pioject (micro-) and national (macro-) levels; and
 
(4) provide for the production of specific outputs in education and train­
ing, expanding the 1nowledge base, etc. A secondary purpose was 
to foster
 
an effective pattern of cooperation between Auburn Universit-,, the University

of Rhode island, AID and other key institutions related to common fishery

problems particularly in the areas of planning, marketing, processing, and
 
nontechnical constraints to fish-ries production.
 

During the last 10-month period grant funds were used ti support 
a qual­
ity program for 90 graduate students. Approximately one-half of these stu­
dents were either foreign nationals (30) or Americans (15) interested in

international development. 
Staff of the Center taught 43 courses. A majority

of these courses dealt with aquaculture subject matter and most of those were
 
taught by persons with international development experience. Center staff
 
also produced 61 publications; many of them relevant to international aqua­
culture development. 
 in addition the staff provided 611 days of short-term
 
(less than six months) technical assistance services in 16 countries plus

110 months of long-term service in Brazil, the Philippines, Indonesia, Niger­
ia, Colombia, Honduras and Jamaica.
 

* Head, Department of Fisheries and Allied Aquacultures and Director, inter­
national Center for Aquaculture.
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During the 7+-year period the graudate enrollment in the Department in­
creased from approximately 27 to 90 students. 
T e average number of foreign

graduate students increased approximately 530% (from 6 to 32). The number
 
of courses being offered increased from 20 to 43. 
 A total of 170 graduate

degrees was awarded, 68 to foreign students. Three special 5-month aquacul­
ture training programs for foreign biologists have been corapleted. They

also provided 45.2 years of long-term services in nine countries. Approxi­
mately 500 visitors interested in international development have been received
 
at Auburn and countless letters and information inquiries have been answered.
 
Most of all, the technology of food production has been advanced and numerous
 
institutions ir the developing world have been strengthened L1 their capae

cities to teach, reseqrch and extend aquaculture as part of the war on hunger.
 

Following is a 1.st of personnel who received grant funds 
as part of
 
their salary during the period July 1, 1977-April 30, 1978.
 

Personnel on the Project
 

NAME POSITION 
 MWN-MONTHS
 

Dr. E. W. Shell Director 1.0
 
Dr. D. D. Moss Assistant Director 
 0.5
 
Dr. E. C. Boyd Professor 
 0.6
 
Dr. R. T. Lovell Professor 
 2.2
 
Dr. R. 0. Snitherman Professor 
 6.4
 
Dr. Ray Allison Associate Professor 
 0.6
 
Dr. John Grover Associate Professor 
 2.7
 
D. E. 1.cCy Associate Professor 
 7.1
 
Dr. M. M. Pamatmat Associate Professor 
 2.9
 
Dr. H. R. Schm=ittou Associate Professor 
 5.5
 
Mr. J. R. Snow Associate Professor 
 4.7
 
Dr. Don Street Associate Professor 
 3.6
 
Mark Brooks 
 Research Associate 
 1.1
 
Ken Crawford 
 Research Associate 
 4.0
 
Randell Goodman 
 Research Associate 
 4.1
 
Margarita hopkins 
 Research Associate 
 10.0
 
Ellan W. Johnston 
 Research Associate 
 7.6
 
Vernon Hinton 
 Research Associate 
 0.6

Katerina Vandemaele 
 Reserach Associate 
 2.5
 
James Bowman 
 Graduate Research Assistant* 1.3
 
Jessie Chappell 
 Graduate Research Assistant* 3.3
 
John Davis 
 Graduate Research Assistant* 0.5
 
rom Ivers 
 Graduate Research Assistant* 1.0 
John Jensen Graduate Research Assistant* 3.3
 
Edwin Robinson. 
 Graduate Research Assistant* 1.0
 
Craig Tucker 
 Graduate Research Assistant* 3.3
 
Christine B. Sherrer Administrative Secretary 2.4
 
Kathy Dowling Secretary 
 0.3
 
Deborah Morgan Secretary 4.0
 
Amy McCallister Staff Secretary 0.2
 
Evelyn Talley Staff Secretary 2.7 



NAME 
 POSITION MAN-MONTHS
 

Andrew Black 
 Ponds Forman 0,3
 
Claude Ellington Assistant Ponds Foreman 
 0.3
 

*All graduate research assistants are generally expected to spend 1/3 time
 
on activities related 
to their stipend and under normal circumstances do
 
not contribute more than 4.0 man-months to a project in a year.
 

Accomplishments
 

During the report period a total of 151.1 support months of staff time
 
were paid from Grant funds. In the almost eight years of the Grant 
a total
 
of 1261 
support months of service havq been pu-chased in the catagories as
 
given in the following table;
 

Category of persontel (suDport months) 

Aca- Techni- Graduate Field 
demic cal and Research and 
and sec;:e- Assist- Student 

Year °research tarial ants Labor 

1970-71 (FY 1971) 47.8 12.0 15.2 17.6 
1971-72 (FY 1972) 38.0 22.3 25.6 74.9 
1972-73 (FY 1973) 45.2 16.1 16.3 65.6 
1973-74 (FY 1974) 48,.4 29.0 22.4 17.9 
1974075 (FY 1975) 44.2 30.6 19.5 -6.8 
1975-76 (FY 1976) 93.6 21.8 40.8 113.8 
1976-77 (FY 1977) 96.6 14.8 39.3 23.8 
1977-78 (FY 1978 69.2 10.2 13.7 58.0 
to April 30) 

Total 483.0 156.8 192.3 428.4 

Grant-funded staff taught 13 courses during the year. 
Two of these
 
courses yere caught in the Department of Agricultural Economics and Rural
 
Sociology, and one course was taught in the Department of Economics. The
 
University paid most of the 
costs for teaching the courses, but because of
 
use of grant funds, more specialists in different disciplines were avail­
able for teaching these courses. Nine courses per 12-month academic year
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would be approximately a full-time teaching load for one professor if he
 
were supported entirely by university teaching funds. Obviously, a single
 
individual could not adequately teach the wide variety of courses offere&
 
in the Department. A list of all the courses 
taught in the Department is
 
presented in Appendix C.
 

The number of graduate students registered in the Departnent reached
 
an all time high:
 

Graduate Students Registered - FY 1978
 

Quarter- U.S. Foreign Total
 

Summer 56 29 85
 
Fall 62 29 91
 
Winter 59 35 94
 
Spring 57 33 
 90
 

Additional training was provided to foreign biologists in the five­
month Aquaculture Training Program offered in the March-August periods.

Seven biologists with representatives from the Philippines, Dominican Re­
public, Jamaica, Nigeria, Syria and Ghana completed the program ending in
 
August 1977.
 

Of special significance in the expansion of the knowledge base through

the use of Grant 
funds was the research conducted by foreign students. Not
 
only did they contribute new information to various fields of aquaculture

and inland fisheries, but they also learned something of the use oZ the
 
scientific method for solving practical problems. 
A total of eleven foreign

students received advanced degrees during the year. Each student was re­
quired to submit a thesis or dissertation based on original research.
 
Although foreign students were not supported directly by Grant funds, all
 
students utilized equipment and facilities or benefited from staff time or
 
field assistance made possible because of the grant. Tuition fees only pay
 
a fraction of the real cost of education so it is essential to have outside
 
core support such as the Grant provides if a program of foreign student
 
training of this magnitude is to be justified. Name, country of origin and
 
title of thesis or dissertation for each foreign graduate are as follows:
 

Titles of Theses and Dissertations Written by Foreign Students
 

Almazon, Gaudiosa de Jesus Evaluation of the Secchi Disk as
 
(Philippines) an Index of Plankton Density in
 

Fish Ponds (Ph.D., Boyd)
 

Boonyaratpalin, Mali S. Effect of Dietary Levels of Energy
 
(Thailand) 
 and Protein on Voluntary Food Con­

sumption, Growth, and Body and Serum
 
Composition of Channel Catfish (Ph.D.,
 
Lovell)
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Boonyaratpalin, Sitdhi 

(Thailand) 


.Carreon, Jose A. 

(Philippines) 


Chuapoehuk, Wiang 

(Thailand) 


Cuevas, Hugo 

(Colombia) 


Lim, Ricardo Rudolfo 

(Philippines) 


Pradham, Bhola Ram 

(Nepal) 


Silvera, Patrick Adrian Wayne 
(Jamaica) 

Tayamen, Melchor M. 

Vandemaele, Katerine H. 

(Belgium) 


Effect of Mebendazole on the Pie­
rocercoid of the Bass Tapeworm in
 
Largemouth Bass (Ph.D., Rogers)
 

Studies on the Culture of Larval
 
Striped Bass Morone saxatilis
 
(Walbaum) in Closed Recirculating
 
Systems (Ph.D., Shell)
 

Nutritional Contribution of Natural
 
Pond Organisms to Channel Catfish
 
Growth in Intensively-fed Ponds
 
(Ph.D., Lovell)
 

Economic Feasibility Study of Florida 
Pompano (Trachinotus carolinus) and 
Rainbow Trout (Salmo gairdneri) 
Production in Brackishwater Ponds 
(M.S., McCoy) 

Growth, Survival and Sexual Maturity
 
of the Initial Year Class of Common 
Carp (Cyprinas cargio Linnaeus) in
 
West Point Reservoir, Alabama and
 
Georgia (M.S., Shelton)
 

Food Habits, Growth and Reproduction
 
of Bowfin, (Amia calva Linn) in West
 
Point Reservo.r, Alabama and Georgia 
(M.S., Davies) 

Factors Affecting Fry Production in 
Sarotherodon niloticus (Cichlidae)
 
(M.S., Snow) 

The Inducement of Sex Reversal in
 
Sarotherodon niloticus (Linneaus)
 
(M.S., Shelton) 

Tank Culture of Tilapia (Sarotherodon
 
aureus) with Aeration and Filtration
 
(M.S., Allison)
 

A summary of courses taught and student enrollment is presented below:
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No. of Number of Students Enrolled 1
 

Quarter courses
 
American Foreign
 

Summer 1977 7 
 19 46
 
Fall 1977 1. 177 75
 
Winter 1978 11 103 70
 
Spring 1978 12 
 105 61
 

Total 43 
 464 252
 

IStudents normally take more than one 
course each quarter. These
 
figures represent only courses in the Department of Fisheries and
 
Allied Aquacultures.
 

The average number of graduate students registered in the Department

during the year was 90, up six percent over the previous year. A summary
 
of graduate enrollment during the past eight years is presented in the fol­
lowing:
 

Number of graduate students
 
Year registered in each quarter
 

Summer Fall Winter Spring
 

1970-71 (FY 1971) 24 23 31 28
 
1971-72 (FY 1972) 29 43
34 46
 
1972-73 (FrY 1973) 43 48 50 
 51
 
1973-74 (FY 1974) 48 57 54 53
 
1974-75 (FY 1975) 57 69
50 65 

1975-76 (FY 1976) 60 73 79 79
 
1976-77 (FY 1977) 87 90
75 88 

1977-78 (FY 1978) 91 90
85 94 
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Foreign graduate student registration averaged 32 students during the
year which is an increase of 29% 
over the previous year:
 

Year 


1970-71 (FY 1971) 

1971-72 (FY 1972) 

1972-73 (FY 1973) 

1973-74 (FY 1974) 

1974-75 (FY 1975) 

1975-76 (FY 1976) 

1976-77 (FY 1977) 

1977-78 (FY 1978) 


Number of foreign graduate students
 

registered in each quarter
 

Summer Fall Winter Spring 

7 5 5 7 
5 5 13 15 

16 16 19 22 
22 27 26 26 
24 22 19 21 
20 20 22 22 
19 23 26 3J 
29 29 35 33 

A total of 31 advance degrees was awarded during the year (21 M.S. and
10 Ph.D.). 
 Eleven of the degrees were awarded to foreign students. Infor­mation on the total number of advance degrees awarded follows.
 

YEAR 


1970-71 (FY 1971) 

1971-72 (FY 1972) 

1972-73 (FY 1973) 

1973-74 (FY 1974) 

1974-75 (Y 1975) 

1975-76 (FY 1976) 

1976-77 (FY 1977) 

1977-78 (FY 1978) 


TOTAL 


DEPARTME1TAL 

M.S. 


4( 0) 1 

10( 4) 

18( 8) 

20( 9) 

24(12) 

17( 7) 

18( 5) 

21( 6) 


132(51) 


GRADUATES
 

Ph.D.
 

4(2)
 
4(l)
 
4(0)
 
5(3)
 
3(2)
 
3(1)
 
5(3)
 

10(5)
 

38(17)
 

'Number of foreign student graduates indicated in parenthesis.
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During the latest report period a total of 88 visitors came to Auburn
 
seeking information about international programs. A list of these visitors
 
is presented in Appendix A. A considerable amount of staff time and effort
 
were expended receiving these visito-: and providing the information that
 
was sought.
 

YEAR 	 NUBER OF VISITORS
 

1--­1970-71 (FY 1971) 

1971-72 (FY 1972) 41
 
1972-73 (FY 1973) 30
 
1973-74 (FY 1974) 58
 
1974-75 (FY 1975) 58
 
1975-76 (FY 1976). 51
 
1976-77 (FY 1977) 91
 
1977-78 (FY 1978 to April 30) 88
 

'Records not kept for fiscal year 1971.
 

Because of the availability of the staff funded from the Grant, the
 
Department has been able to attract a number of research grants and contracts
 
that it could not otherwise have handled. The grant-funded staff was involved
 
in a number of research projects supported by State appropriated University
 
funds. Several of these research projects will result in information that
 
will have direct transferability to developing countries.
 

Research interests, research projects, and publication of grant-funded
 
staff are listed below:
 

RESEARCH RESEARCH NO. OF
 
NAME INTERESTS PROJECTS PUBLICATIONS*
 

Dr. D. D. Moss 	 International Aquacul- 0 1
 
ture
 

Dr. R. T. Lovell 	 Fish Nutrition and 3 17 
Fish Processing and 
Technology 

Dr. Ray Allison 	 Intensive Systems for 1 1
 
Aquaculture
 

Dr. John Grover 	 Aquaculture, Inter- 0 3 
national Training
 
and Development
 



RESEARCH RESEARCH NO. OF 
NAME INTERESTS PROJECTS PUBLICATIONS* 

Dr. C. E. Boyd Water Quality 6 8 

Dr. E. W. McCoy Aquaculture Economics 7 7 

Dr. X. M. Pamatmat Pond Ecology 2 -

Dr. H. R. Schittou Aquaculture 0 1 

Mr. J. R. Snow Aquaculture and Fish 3 8 
Reproduction 

Dr. R. 0. Smitherman Aquaculture; Fish 13 15 
Breeding 

Dr. Don Street Aquaculture Economics/ 2 2 

Economic Development 

Mr. R. K. Goodman Hatchery Management 0 0 

Mr. M. J. Brooks Aquaculture 2 2 

Mr. R. V. Minton Aquaculture 2 3 

Ms. Margarita Hopkins Aquaculture Economics 4 6 

Ms. Ellen W. Johnston Agal Taxonomy and 5 0 
Ecology 

Ms. Katrine Vandemaele Aquaculture 1 1 

Mr. K. W. Crawford Aquaculture Economics 3 4 

Mr. James R. Bowman Aquaculture (with Snow) 1 0 

Mr. Jessie Chappell Quantitative Inheritance 1 0 
in Fish (with Smitherman) 

Mr. John Davis Elemental Composition of 1 1 
Fish (with Boyd) 

Mr. Tom Ivers Aquaculture Economics 1 0 
(with McCoy) 

Mr. John Jensen Economics of Hill Pond 1 0 
Aquaculture (with McCoy) 

Mr. Edwin H. Robinson Nutrient Requirements of 1 1 
Cultural Fish (with Lovell) 



RESEARCH RESEARCH NO. OF
 
NAME INTERESTS PROJECTS PUBLICATIONS*
 

Mr. Craig Tucker Prevention of Oxygen 
 2
 
Depletion Following
 
Plankton Die-offs
 
(with Boyd)
 

*Where joint authorship, each author given credit for one publication.
 

The number of publications (those for FY 78 listed in Appendix B) pro­
duced by grant-funded staff each year since the beginning of the grant is
 
shown below:
 

YEAR NUMBER OF PUBLICATIONS/ 

1970-71 (FY 1971) 6 
1971-72 (FY 1972) 8 
1972-73 (FY 1973) 12
 
1973-74 (FT 1974) 13
 
1974-75 (FY 1975) 37] .
 

1975-76 (FY 1976) 35
 
1976-77 (FY 1977) 50
 
1977-78 (FY 1978) 61
 

1 Beginning in FY 75, formal reports prepared as a result of USAID con­
tracts are included in the number of publications. 

Five new- titles were added to the Research and Development Series pub­
lished by the Center. The complete list of the 19 publications in the series
 
is given In Appendix C. This series is intended to publish and make avail­
able information about project and contract activities that might otherwise
 
be lost in isolated files. The exchange of information related to aquacul­
ture is a serious problem where national and language barriers are concerned.
 
The Center throubh its many visitors, travel and involvement of staff, and
 
publications helps to disperse knowledge about aquacultural activities every­
where.
 

Other Resources for Grant-Related Activities
 

All funds received by the Department and International Center strengthen
 
and support the Center. Information on the various sources of funds is pre­
sented in the following table. As the information indicates, the Department
 
and Center receive funds from a wide variety of sources; however USAID is
 
the largest single source of funds. Appropriated funds from the State of
 
Alabama to Auburn University for teaching and research represent the second
 
largest sources of funds. A number of seperate research and development con­
tracts provide the third largest source. 1.
 



Interpreting the term, "grant-related activities", in it's broadest
sense, virtually all funds received contribute directly or indirectly to
achieving the purpose of the grant. 
 Even industrial research grants contri­bute supplies, equipment and personnel that are used to 
some extent in grad­uate training. 
By having this Lype of work going on in the same Department,
foreign graduate students are able to better comprehend the complexity of
problems they must face in the future when attempting to balance food and
industrial production needs with the need for environmental protection.
 

SOURCE OF FUNDS AMOUNT
 

State of Alabama appropriated funds
 
For teaching ..... 
 ............. 
 ... $ 151,950
For research .......... 
 ........ 
 .... 144,938Sales funds ....... 
 ................
.... 50,000
Federal Appropriated Funds for Research
 
USDA-Land-Grant College Funds 
 .... 78,947

ResearchGrants from Federal Agencies 
 89,043
Research Grants from Other State Governments 138,075


Research Grants from Private Companies.. 91,847
. 

SUBTOTAL 

744,800
 

All USAID Support .... 
 ..............
.... 733,237
 

TOTAL 
 $1,478,038
 

Utilization-'ofInstitutional Response Capabilities 

Much information about activities of the International Center for Aqua­culture has already been presented. 
 A total of 24 requests from 16 different
countries were responded to during the year. 
Study tours were made in two
additional countries. The international service activities for the year can
be roughly divided into three catagories as follows:
 

CATAGORY 
 SERVYC E-MONTHS 

Activities by grant staff
 
utilizing 211(d), funds 
 2.0
 

Activities by grant staff
 
ucilizing other funds 
 22.5
 
Activities by other staff
 
utilizing other funds 
 6.1
 

TQ'VZ 30.6 
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This total of 30.6 months compares with the previous fall year's total of

8.4 months of service or the previous seven-year total of 48 months. Clear­
ly, utilization of Center staff in overseas 
service has incresed greatly in
the past few months. 
The specific people and the international service ac­
tivities by each catagory were:
 

GRANT STAFT UTILIZING 211(d) FUNDS
 

PROFESSOR 
 ACTIVITIES AND DATES
 

D. D. Moss Participatedin executive board meeting of
 
Americaa Fisheries Society held in Mexico
 
City, Mexico, :arch 13-18, 1978.
 

H. R. Schmittou 
 Consulted with USAID Thailand and Government
 
fisheries officials on present status of
 
aquaculture and possible new projects support­
ed through USAID, August 26-September 1, 1977.
 

Confered with government and USAID officials
 
regarding on-going programs in Bangladesh,
 
September 2-3, 1977.
 

Reviewed advances in aquaculture as practiced
 
by Israeli Aquaculturists, September 4-9, 1977.
 

D. R. Street Reviewed socio-economic impact of fisheries
 
and aquaculture progrp: s in El Salvador, August
 
3-26, 1977.
 

GRANT STAFF UTILIZING OTHER FUNDS
 

E. W. Shell Developed preliminary plans for aquaculture
 
development project in Sudan (Tech. Resources
 
Inc.), November 2-10, 1977.
 

Reviewed operation of cooperative fisheries
 
project in Colombia and consulted with govern­
ment and USAID officials (AID/la-C-1176), De­
cember 3-8, 1977.
 

D. R. Street 
 Studied the macro-economic status of the fish­
aries industry and potential aquaculture indus­
try in Jamaica (AID/Ila-C-1166), January 16-18,
 
1978.
 

Providedrecommendations for baseline economic
 
data for fisheries development in Colombia.
 
(AID/la-C-1176), February 25-March 17, 
1978.
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PROFESSOR 


R. 0. SmithtL.-an 

R. T. Lovell 


D. D. Moss 


H. R. Schmittou 


•E. W. McCoy 


R. V. Minton 


ACTIVITIES AND DATES
 

Conducted short-term training program in 
Aquaculture for the Government of Honduras,
 
(Honduras Government), December 5-16, 1977,
 

Reviemed fish feed and nutrition practices
 
in fish culz',re operations in Poland (Feed
 
Grains Council), May 6-14, 1978.
 

Negotiated the extension of the Government
 
of Honduras Aquaculture Project (Honduras
 
Government), January 13-26, 1978.
 

Assessed the feasibility of aquaculture de­
velopment in Guatemala (AID/W), January 26­
3X, 1978.
 

Consulted vith USAID Philippines and govern­
ment fisheries officials re,:rding programs
 
in aquaculture extension (AiD/ea-180), July
 
25-31, 1977.
 

Reviewed extension training component of
 
brackishwater aquaculture project in Indon­
esia (AID/ASIA-C-1177), July 31-August 26,
 
1977.
 

Participated in feasibility study for aqua­
culture development in Egypt (AID/W), Octo­
ber 17-December 1, 1977.
 

Evaluated progress of Jamaica Aquaculture Pro­
ject and provided recommendations for future 
operation (AID/la-C-l166), January 16-February
 
4, 1978.
 

Visited fish marketing operations in Indone­
sia and provided economic guidelines for im­
prove: marketing functicns (AID/ASIA-C-il77),
 
July 31-August 26, 1977.
 

Conducted a fish marketing study in Central
 
Luzon, Philippines to assess the need for
 
freshwater fisheries development (AID/ea-180),
 
November 8-December 22, 1977.
 

Delivered fingerling fishes for use as brood
 
stock at the Bendel State Fish Production Sta­
tion, Nigeria (FF-.75-ICA Tiffany), August 2-16,
 
1977. 
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PROFESSOR ACTIVITIES AND DATES
 

R. V. Minton Assessed present status of the aquaculture
 
development p:7ogram in Jamaica and developed
 
a format for i future extension program (AID/
 
la-C-1166), January 16-Februar7 10, 1978.
 

Consulted with USAID Fishezies advisor on
 
pond construction and be-an itmplementation
 
of pre-extension program in Jamaica (AID!
 
la-C-1166), April 16-June 30, 1978.
 

J. H. Grover Participated in feasibility study for aqua­
culture development in Egypt (AID/W), October
 
17-December 1, 1977.
 

Participated in feasibility study for fish
 
hatchery development in India (World Bank),
 
January 15-February 10, 1973.
 

J. R. Snow Participated in feasibility study for fish
 
hatchery development in Tndia (World Bank),
 
January 15-February 10, 1978. 

Assisted in site location and aesign of an
 
aquaculture production station in the Hondur­
as (Honduras Government), June 27-July 2, 1977.
 

OTHER STAFF UTILIZING OTHER FUNDS 

W. D. Davies Conducted a short-term training course in
 
fisheries biology and experimental design
 
in the Honduras (Honduras Government), De­
cember 5-16, 1977.
 

K. N. Randolph Participated in Aquaculture Conference of
 
Latin American Countries in Venezuela (AID/
 
r..-BOA-l152, T. 0. 2), October 14-November
 

3, 1977.
 

L. L. Lovshin Assessed the feasibility of aquaculture
 
development in a lowland tropical area of
 
Bolivia (AID/ta-BOA-1152, T. 0. 2), October
 
14-November 3, 1977.
 

Participated in Aquaculture Conference of
 
Latin American Countries in Venezuela (AID/
 
ta-BOA-1152, T. 0. 2), November 3-10, 1977.
 

D. G. Hughes Observedaquaculture activities in the North­
east region of Brazil (Honduras Government),
 
October 31-November 3, 1977.
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PROFESSOR 
 ACTIVITIES AND DATES
 

D. G. Hughes Participated in Aquaculture Conference of 
Latin American Coutries in Venezuela 
(Honduras Government), November 6-15, 1977. 

W. C. Trimble 
 Inspected possible sites for brackishwater
 
and freshwater hatchery facilities in the
 
Philippines and developed preliminary plans

for both (AID/ea-180), March 25-April 19, 
1978.
 

W. L. Shelton Reviewed the fishery biology program in the
 
Llanos region of Colombia and presented a spe­
cial seminar series on induced breeding of
 
food fishes (AID/la-C-1176), January 16-29,
 
1978.
 

J. A. Plumb Participated in Executive Board Meeting of the
 
Awerican Fisheries Society held in-Mexico City,

Mexico. (FAA), March 13-18, 1978.
 

W. A. Rogers Participated in Executive Board Meeting of the 
American Fisheries Societr held in Mexico City,
Mexico (Southern Division American Fisheries
 
Society), March 13-18, !978.
 

F. R. Lichtkopp-er 
 Delivered fingerling fishes for use as brood
 
stock at the Bendel State fish Production
 
Station, Nigeria (FF-75-ICA Tiffany), August
 
2-16, 1977.
 

In addition to the short-term octivities discussed above the Center has
provided 110 months of technical a,sistance to 
seven long-term international
development projects overseas. 
Eleven different Center staff were 
assigned
to these projects full time. 
 In addition 15 months of 
technical coordination
and campus backstopping support plus 8.3 months of secretarial support ser­vices were provided for the long-term projects by the Center on campus. 
 Funds
for these came from the individual projects and were utilized in the support
of five different staff members. 
These projects were: (1) A USAID-supported
aquaculture development project in Northeast Brazil (AID/la-1152 T.O. 2 ICA),
(2) A USAID-supported aquaculture production project in fresh, brackish and
extension fisheries work in the Philippines (AID/ea 180 ICA), 
(3) A freshwater
aquaculture development project in Mid-Western State, Nigeria, supported by
the Nigerian Government, (4) A brackishwater intensification project spon­sored in Indonesia by USAID (AID/ASIA-C-ll77), (5) A USAID-sponsored pond de­velopment project in Jamaica (AID/la-C-1166), (6) A USAID-sponsored aquacultureand fisheries development project in Colombia (AID/Ia-C-1176), and (7) Anaquaculture project iny1onduras sponsored by the Government of Honduras. 
(HOnduras Fish Development).
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Note that many of the missions were conducted as part of team efforts
 

supported by AID or other international organizations. The Center continues
 

to welcome opportunities to work cooperatively and form linkages with other
 

agencies interested in fisheries development. Students studying at Auburn
 

are sponsored by a va.,idty of agencies (USAIDs, FAO, IDRC, home governmental
 

agencies). Every effort is made to cooperate with these sponsors in meeting
 

the specific educational objectives for the training. Special eftort is ex­

pended to accomodate admission of foreign students and liason with their
 

sponsors concerning support, thesis topics, and etc.
 

Involvement of Minority Personnel and Women
 

For the budgetec academic and non-academic personnel receiving support
 

under the grant during the report period the following breakdown applies:
 

Men Women 

Blacks 0 2 

Spanish American 0 0 

American Indians 0 0 

American Orientals 1 1 
Other 25 5 

TOTAL 26 8 

Auburn University has an "Affirmative Action Program" for the involvement
 

ut minority personnel and women and for recruiting students for training.
 

The provisions of the program are followed closely by the Canter in recruiting
 

staff and in recruiting students for graduate training. The University is
 

audited on its compliance with existing regulations concerning recruitment and
 

has not been found in violation cuf any of the provisions.
 

There are excellent opportunities for involving minority personnel and
 

women in international development work and for significant contributions to
 

Centez activities. Unfortunately very few of either group are interested in
 

careers in fisheries and aquaculture and even fewer are interested in inter­

national service in these areas of work.
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APPENDIX A 

Visitors Seeking Information
 
on International Development
 

NAME DATE
 

Myron P. Cort 
 July 5; 10, 1977
 
P. 0. Box 3
 
Elandshoek 1208 
Transuaal
 
South Africa
 

Ivanka Louise Jotic 
 July 7, 1977 
Carrera 6, No. 77-21, Apt. 101
 
Bogota, Colombia
 
South America
 
(US Citizen) 

Santosa Roesoemadinate 
 July 25, 1977
 
Inland Fisheries Research
 

Institute
 
Ji Sempur No. 1 
Boror, Java
 
Indonesia 

P. Soehardi 
 July 25. 1977
 
Directorate General of Fisheries
 
J. Salemba Raya 16
 
Jakarta, Indonesia
 

Howard M. Allen 
 July 26-27, 1977
 
Director, Packing Products
 
Reynolds International, Inc.
 
6603 West Broad St.
 
Richmond, va. 23261
 

Aboul-Fotouh Abdel-Latif July 26-27, 1977 
Director, Institute of Ocean­
ography and Fisheries
 

Academy of Scientific Research
 
and Technology
 

Kasr-El-Aini Street
 
Catro, Egypt 

G. Wayne McWard 
 August 3-12, 1977
 
Director, Technical Sales
 
Fieldale Corporation
 
Gainesville, Ga. 30501
 

Daryl E. Greene 
 August 3-12, 1977 
Chow Research Director 
Ralston Purina Co. 
St. Louis, Mo. 63155 
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Arthur Mercuri August 8-12, 1977
 
N. A. Cox
 
Richard Russell Products Util­
ization Lab
 

USDA
 
Athens, Ga. 30601
 

James M. Whitmose August 8-12, 1977
 
Director of Research
 
Tyoun Corporation
 
Springdale, Azkansas 72764
 

Robert Baker 
 August 10, 1977
 
Department of Food Science
 
Rice Hall
 
Cornell University
 
Ithaca, New York 14853
 

Richard I. Millar August 11, 
1977
 
Lewis T. Smith
 
Animal Science Department
 
University of Rhode Island
 
Kingston, RI 02881 

Jerry Edwards August 11, 1977
 
USAID/Egypt
 
U.S. Embassy
 
Cairo, Egypt
 

Shuzitu Oda 
 September 1-2, 1977
 
Biological Laboratory
 
Rikkyo University
 
Tokyo, Japan
 

Maurizio A. Gianturco and Assoc- September 2, 1977
 
iate from Coca Cola, Mexico
 

Coca Cola Co.
 
Atlanta, Ga. 30304
 

James Malone September 6, 1977
 
Fay Anderson ,
 
Lonoke, Arkansas 72086
 

Y. B. Abu-Gedieri September 7-9, 1977
 
Head, Zoology Department
 
University of Khartoum
 
Khartoum, Sudan
 

Alecia Cornelo, DVM September 19-20, 1977
 
Mississippi State University
 

Umpol Pcngsuevana September 24, 1977
 
Chief of Brackishwater Fishes
 
Bangkok, Thailand
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Mr. and Mrs. Prayitmo September 24-27, 1977
 
Department of Fisheries
 
Ji. Salemba Raya 16
 
Jakarta, Indonesia
 

Charles Hobbie 
 September 28-29, 1977
 
Korea Desk Officer, Peace Corps
 
435 Hampton Ct.
 
Falls Church, Va. 22046
 

Bruce V. Jones 
 September 29,11977
 
36 Belgrave Meuers
 
North Belgrave Square

London, England SIOIX 8RS
 

K. D. Carlander 
 September 30, 1977
 
(Christian College, Java, Indonesia)

Department of Animal Ecology
 
Iowa State University
 
Ames, Iowa 50010
 

Mr. and Mrs. Eugene Mart-inson October 7, 1977
 
Rio Dulek, Izabal (near Frontera)
 
Guatemala
 

Mr. and Mrs. Chikashi Ito October 13, 
1977
 
Liason Office in Atlanta
 
230 Peachtree St., NW
 
Atlanta, Ga. 30303
 

Kenneth B. Craib 
 October 14, 1977
 
Keith W. Cox
 
Resources Development Associates
 
P.O. Box 239 
Los Altos, CA 94022 

Dong-sik Kin 
Sarah Stedman Kin 
Korea 

October 17-18, 1977 

Patricia Powell 
203 Seascope Rd. 
Portuguese Bond 
Rancho Palos Vertes, CA 90274 

October 17; 24-25, 1977 

Harry Whitbeck 
Guatemala 

November 4, 1977 

Arthur E. Cohen 
833 S. Bond St. 
Baltimore, Md. 21231 

November 10, 1977 

Mr. and Mrs. Bill kasey November 23, 1977
 
St. Petersburg, FL 33730
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Leroy Hollenbeck January 5, 1978 
East/West Center 
University of Hawaii 
Honolulu, Hawaii 

Ernest Ang January 5, 1978 
Bio Reserach 
P.O. Box 2275 
Makati, Rizal 
Philippines D711 

John S. Jochum January 5, 1978 
Peace Corps 
Zaire 

Sonia Gadlegos January 6, 1978 
Ricardo Cortez 
University of Puerto Rica 

Mitchell Fram January 10-11, 1978 
Flamiag Rainbow University 
406 E. Downing St. 
Tahleguah, Oklahoma 74464 

Jane Dykene January 11, 1978 
Hawkhill Associates, Inc. 
125 E. Gillman St. 
Madison, Wi. 53703 

Roger Palm JanuLry ii, 1.978 
(Peace Cz.rps, Rwanda) 
P.O. Box 111 
Lakeside, Michigan 49116 

R. George Michael January 12, 1978 
Professor of Biology 
School of Life Sciences 
Northeastern Hill Union 
Shillong, Tg 3003 
India 

Minister Shoukry and part January 17, 1978
 
Secretary of Agriculture and Irrigation
 
Egyption Arab Republic 

Douglas Mann February 13, 1978 
Clam Bake International 
161 Howard Avenue 
Alston, Ma. 

T. J. Sumner March 24, 1978 
Public Relations 
ACTION Recruiting 
101 Marietta St.. NW 
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Francis B. Seilenga March 24, 1978
 
P. C. Country Director for Education
 
Peace Corps Office
 
P.O. Box 92
 
Bo, Sierra Leon
 

Judy Ramey April 3, 1978
 
Recruitment Resources Specialist
 
Peace Corps
 
Washington, D. C.
 

Jean-Louis Gaudet 
 April 4-6, 1978
 
Secretaire-Adjoint
 
Commission Europeene Consultative
 

pour les peches dans les eaux
 
interieures (CDI)
 

Department des Peches
 
FAO, Rome
 

Deborah Dunning April 7, 1978
 
Southeastern Consortium for
 
International Development
 

400 Eastowne Drive
 
Suite 207
 
Chapel Hill, N.C. 27514
 

Marshall Baker and 6 colleagues April 13, 1978
 
(exchange visitors)
 

Rotary International
 
Australia
 

Frank J. Buiow and 6 students April 14, 1978
 
Tennessee Technical University
 
Cookville, Tn
 

Phyllis and Eberhard Kronhausen April 17, 1978
 
c/o R. Orlich
 
Apartado 4921
 
San Jose, Costa Rica
 
Central America
 

Soehadji Hadibroto M. A. April 30-May 1, 1978
 
Atar Sibero
 
Thamrin Noerdin
 
Rivai Rachman
 
Ibrahim Hasan
 
Sarwohadi
 
Lego Nirwhone
 
Mochtar Naim
 
Travis King
 
USAID-sponsored observation
 

group from Northern Summatra,
 
Indonesia
 



APPENDIX B
 

Publications of Grant-supported Staff in FY 1978
 

Allison, R., R. 0. Smitherman and J. Cabrero. (In Press). Effects of high
 
density culture on reproduction and yield of Tilapia aurea Steindachner.
 
FIR:AQ/Conf/76/E. 47. 
 FAO Technical Conference in Aquaculture, Kyoto,
 
Japan. 26 May-2 June 1976.
 

Anderson, C. E. and R. 0. Smitherman. 1978. Production of normal male and
 
androgen sex-reversed tilapia (Sarotherodon spp.) fed a commercial cat­
fish diet in ponds. P. 34-42 in R. 0. Smitherman, W. L. Shelton, J. H.
 
Grover, eds. Culture of 
exotic fishes symposium proceedings. Fish Cul­
ture Section, American Fisheries Society, Auburn, Alabama.
 

Boonyaratpalin, M. and R. T. Lovell. 
1977. Diet preporation for aquarium
 
fishes. Aquaculture 12:53-62.
 

Boyd, C. E. 1977. Evaluation of a water analysis kit. J. Environ. Quality
 
6:381-384.
 

Boyd, C. E. 1977. Organic matter concentrations and textural properties of
 
muds from different depths in farm fish ponds. Hydrobiologia 53:277-279.
 

Boyd, C. E. 1978. Effluents from catfish ponds during fish harvest. 
J.
 
Environ. Quality 7:59-62.
 

Boyd, C. E. 1978. Chemical composition of wetland plants, p. 155-167. In:
 
R. E. Good (ed.). Freshwater Wetlands. Academic Press. New York.
 

Boyd, C. E., R. P. Romaire, and E. Johnston. 1978. Predicting early morning
 
dissolved oxygen concentrations in channel catfish ponds. Trans. Am.
 
Fish. Soc. 107:484-492.
 

Brooks, M. J., R. 0. Smitherman, J. A. Chappell. (In Press). Sex-weight
 
relationship in six-and eighteen-month-old channel, white and blue catfish.
 
The Progressive Fish Culturist.
 

Brooks, M. J., R. 0. Smitherman, J. A. Chappell and J. C. Williams. 
 (In Press).
 
Length variation in species and hybrid populations of blue (Ictalurus

furcatus), channel (I. punctatus) and white (I. catus) catfishes. 
Trans­
actions of the American Fisheries Society.
 

Collis, W. J. and R. 0. Smitherman. 1978. Production of tilapia hybrids
(T Tilapia nilotica x e T. hornorum) with cattle manure and a commercial 
diet. P. 43-54 in R. 0. Smitherman, W. L. Shelton, J. H. Grover, eds.
 
Culture of exotic fishes symposium proceedings. Fish Culture Section,
 
American Fisheries Society, Auburn, Alabama.
 

Crawford, K. W., D. R. Dunseth, and R. 0. Smitherman. 1977. Consumer response
 
to market-size tilapia and silver carp grown in combination with channel
 
catfish. Proceedings, Annual Commercial Fisheries Workshop 6(1977):27.
 



Crawford, K. W., 
D. R. Dunseth, C. R. Engle, M. L. Hopkins, E. W. McCoy and
R. 0. Smitherman. 1978. Marketing tilapia and Chinese carps. 
 P. 240­257 in R. 0. Smitherman, W. L. Shelton, J. H. Grover, eds. 
 Culture of
exotic fishes symposium. Proceedings, Fish Culture Section, American

Fisheries Society, Auburn, Alabama.
 

Crawford, K. W. and E. W. McCoy. 
1977. 
 Budgeting for selected aquacultural
enterprises. Bull. 495. 
 Agr. Expt. Sta., 
Auburn Univ., Auburn, Al.
 
52 pp.
 

Crawfora, K. W. and E. W. McCoy. 
1977. Establishing farm price for catfish.
Highlights of agricultural research. 
Ag. Lxpt. Sta., Auburn Univ., Auburn,

Al. Vol. 24 No. 4 p. 14.
 

Davis, J. A. 1978. 
 Variation in the chemical composition of freshwater fish.
Ph.D. Dissertation, Auburn University. 
58 pp.
 

Dunseth, D. R. and R. 0. Smither-man. 1977. 
 Pond culture of catfish, tilapia
and silver carp. 
 Highlights of Agricultural Research 24(3):4.
 
Dunseth, D. R., 
R. 0. Smitherman, and K. W. Crawford. 
 1977. Polyculture of
catfish, tilapia and silver carp. 
 Proceedings, Annual Commercial Fisheries
Workshop 6(1977):25-26.
 

Engle, C. R. and E. W. McCoy. 
 (In Press). Preliminary market tests of several
exotic fish species. Aquaculture.
 

Green, 0. L., 
R. 0. Smitherman and G. B. Pardue. 
 (InPress). Comparisons of
growth and survival of channel catfish Ictalurus punctatus, from distinct
populations. FIR:AQ/Conf/76/E 48. 
 FA0 Technical Conference on Aquacul­ture, Kyoto, Japan, 26 May 
- 2 June 1976.
 
Hardin, S. and R. 0. Smitherman. (In Press). 
 The use of electrophoresis of
serum proteins for species, hybrid and sex identification in Tilapia.


Journal of the Fisheries Research Board of Canada.
 
lopkins, K. D., 
E. W. McCoy and M. L. Hopkins. (InPress). 
 The marketing of
tilapia and chinese carps in the United States. 
Aquaculture.
 

.ichtkoppler, F. and C. E. Boyd. 
1977. Phosphorus fertilization of ponds.

Trans. Am. Fish. Soc. 106:634-636.
 

,im, C., M. Chascain, and R. T. Lovell. 
1977. 
 Natural and artificial smokes
in channel catfish. 
South. Assoc. Agric. Scientists. Abs. 14: 1.
 
,im, C. and R. T. Lovell. 1977. 
 Pathology of the vitamin C deficiency syn­drome in channel catfish. J. Nutr. 
Accepted for publication December,


1977.
 

ovell, R. T. and Lim, C. 1977. 
 Vitamin C in pond diets for channel catfish.
Tran. Am. Fish. Soc. 
 Accepted for publication September, 1977.
 



Lovell, R. T. 1977. 
 Factors affecting voluntary food consumption by channel
catfish. 
Catfish Farmers of Amer. Res. Workshop, New Orleans, La.,

February 7, 1977.
 

Lovell, R. T. 1977. 
 Net absorption of dietary phosphorus by channel catfish.
Proc. of Fish Nutrition Workshop VI. 
S.D., October 31, 1977. In press.
 

Lovell, R. T. 1977. 
 Nutrient requirements for channel catfish. 
Catfish

Nutrition Workshop. Jackson, Ms., March 3, 1977.
 

Lovell, R. T. 1977. 
 Fish culture in Poland. International Center for

Aquaculture Res. and Dev. Ser. 
 No. 16, 7 p.
 

Lovell, R. T. 1977. 
A method for enumeration of surface bacteria cn processed
channel catfish. Tropical and Subtropical Fish technology Conf., Mobile,

Al., April 5-6, 1977.
 

Lovell, R. T.' 1977. Development of technology for commercial smoking of farm­raised catfish. 
South. Assoc. Agric. Scientists. Abs. 14: 10.
 

Lovell, R. T. 1977. Contribution of pond organisms to nutrient requirements

of catfish. Comm. Fish Farmer 3(5): 
 21.
 

Lovell, R. T. 1977. 
Do poad raised catfish need vitamin C. Comm. Fish Farmer
 
3(3): 20.
 

Lovell, R. T. 1977. 
 Fish feeds and nutrition workshop. Ccmm. Fish Farmer
 
3(2): 33. 

Lovell, R. T. 1977. Catfish nutrition workshop. Comm. Fish Farmer 3(4): 19. 

Lovell, R. T. 1977. Aflatoxins in fish feeds. Comm. Fish Farmer 4(1): 20. 

Lovell, R. T., 
H. K. Dupree, R. P. Wilson, G. Post, J. W. Anderson, T. Nose
and C. W. Deyoe. 1977. 
Nutrient Requirements of warmwater fishes.
National Research Council 
-
National Academy of Sciences, Nutrient Require­
ments of Domestic Animals Ser. 
 78 p.
 

McCoy, E. W. and M. L. Hopkins. 1977. Establishing a market for an exotic
fish species. Highlights of Ag. Res. Ag. Expt. Sta., 
Auburn Univ., Auburn,

Al. 24(l):14.
 

McCoy, E. W., 
M. L. Hopkins and R. C. Sevilleja. 
 (InPress). Fish marketing
in Central Luzon, Philippines: A study of the existing demand and supply
situations. 
 Series #19 Proj. AID ea/180 Int'l. Center for Aquaculture,

Auburn Univ., Auburn, Al.
 

McCoy, E. W. and M. L. Hopkins. 
 (InPress). Method of conducting a marketing
study in the Philippines. 
 Int'l Center for Aquaculture, Auburn Univ.,

Auburn, Al.
 

Minton, R. V. 1978. Responses of channel catfish fed diets of two nutrient
concentrations at three rates in ponds. 
M.S. Thesis, Auburn University.

42 pp.
 



Minton, R. V., F. R. Lichtkoppler and J. R. Snow. (In Press). Shipment of
 
fish seed to Nigeria.
 

Moss, D. D. Guatemala aquaculture development. International Center for
 
Aquaculture Report. 14 pp.
 

Robluson, E. H. 1977. Essentiality of biotin for channel catfish fed lipid

and nonlipid diets. Ph.D. Dissertation, Auburn University. 65 pp.
 

Scovell, D. L., M. V. Rawson and E. W. McCoy. (In Press). Feasibility of
 
supplying and processing northern gulf of mexico ground fish in Alabama.
 
Departmental Series.
 

Sevilleja, R. C. and E. W. McCoy. (In Press). Economic feasibility of rice­
fish culture in Central Luzon. Fisheries Research Journal of the Philippines.
 

Smitherman, R. 0., H. El-Ibiary, apd.R. E. Reagan. 1978. Genetics and breeding
 

rearing ponds. 


of channel catfish. Regional Research Publication 223, Southern Cooperative 
Series. 39 pp. 

Snow, J. R. (In Press). A technique for controlling weeds in striped bass 
Proc. SE Assoc. Game and Fish Comm. 31:88-


Snow, J. R., D. Brewer, and C. F. Wright. 1978. Plastic bags for shipping
 
sac fry of largemouth bass. Prog. Fish Cult. 40(1):13-14.
 

Snow, J. R. and W. 0. Kelly. In Manuscript. Gonadosomatic index for largemouth
 
bass fed ..diets and samples before and after spawning. Submitted to
 
Proc. of SE Assoc. of Game and Fish Comm. 32nd annual meeting.
 

Snow, J. R. and J. Hawke. 1977. Feasibility of increasing the yield of
 
striped bass fingerlings through the use of intensive culture methods.
 
Annual program Report. AFC-9-1 July 1976-Sept. 30, 1977. U.S. Dept.

of Commerce, NOAA, National Marine Services, St. Petersburg, Fla. 33702.
 
27 p.
 

Snow, J. R. and J. Bowman. 1977. Report of Cooperative Striped Bass Research­
1977. Annual Program Report. Dept. of Fisheries Allied Aquacultures,
 
Auburn University and U.S. Dept. Interior, Fish and Wildlife Service,
 
Marion, Al. 12 p.
 

Snow, J. R. 1977. Honduras Aquaculture Project Advisory Service Report.
 
International Center for Aquaculture, Auburn University, Auburn, Al. 12 p.
 

Stickney, R. R. and R. T. Lovell. 1977. Nutrition and feeding of channel cat­
fish. South. Coop. Ser. Bull. 218. 66 p.
 

Street, D. R. (In Press). An economic assessment of fisheries development in
 
Columbia.
 

Strett, D. R. 1978. An economic assessment of Jamaica's fish culture. Inter­
national Center for Aquaculture Res. and Dev. Ser. No. 19, 8 p.
 



Tucker, C. S. and C. E. Boyd. 1977. Relationships between potassium perman­
ganate treatment and water quality. 
Trans. Am. Fish. Soc. 106:481-488.
 

Tucker, C. S. and C. E. Boyd. 197c. Consequences of periodic applications
 
of copper sulfate and simazine for phytoplankeon control in catfish
 
ponds. Trans. Am. Fish. Soc. 107:316-320.
 

USAID Mission Cairo. 1977. Egyptian aquaculture feasibility report. (John
 
Grover and H. Schm.ittou Coatributors). 70 pp.
 

Vandemaele, K. H. 
1978. Tank culture of tilapia (Sarotherodon aureus) with
 
aeration and filtration. M.S. Thesis, Auburn University. 76 pp.
 



ANNEX C 

TWELVE YEA.RS (1967-1978) OF INTERNATIONAL SERVIC. ACTIVIT'Y 

International Center for Aquaculture

Department of Fisheries and Allied Aquacultures
 

Auburn University
 
A_.burn, Alabama 36830 

October 1978
 

The Agency for Inte:rnational Development initiated 'he first contractural
 
arrangement ".-ith Auburn University in July 1967 for the purpose of obtaining
technical expertise in fisheries and aquaculture for its Washington offices
and for various USAID Missions arcund the workd. During the year
twieve period
ending December 1978, Auburn University, through its International Center for

Aquacul:ure has achieved an 
impressive record in foreign service activities in

fisheries and aquac._.lIure develoment. 

internationai activities consisted of two principil tynes: 

1) 	 Shcrt-nr-_ ser-vices of specialists in various fisheries areas 
lere provided to foreign governments through USAID and various 

other international organizations in carrying out surveys with 
appropriate recommendations or by providing solutions for spe­
cific fishev related problems; 

2) 	 Long-term services o' fishery specialists serving as advisors
 
primarily to USAD Missions or hobst-country governments.
 

Short-term service ac-:ivities are summarized as follows:
 

Time Number of Number of Number of 
Period country Staff-member man-daysvisits 	 visits 
 overseas
 

1967-1973 240* 
 351** 	 4,604
 

* Includes F7 different countries.
 
** Represents participation by 50 individual staff.
 

During the same tvelve-year period, Auburn's International Center for Aqua­
culture he services 18provided -- of professional staff who contributed a total of55.7 man-years of long-term advisory services in fisheries and aquaculture devel­
opmen- in Brazil, El Salvador, Nigeria, Panama, Philippines, Indonesia, Jamaica, 
Hcnduras and Colombia. 

including both short-term and long-term services, approximately 68 man-years
have been dedicated to overseas work since July 1967.
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ANNEX III 
INTERNATIONAL CENTER FOR AQUACULTURE


RESUME OF STAFF ASSIGNMENTS IN FOREIGN COUNTRIES 

•J=6e"1978 

Staff Member 


David R. Bayne 

E! Salvador 


Johnie Crance 
Philippines 


Michael Cremer 

Indonesia 


William D. Davies 

Brazil 


Bryan Duncan 
Indonesia 


John H. Grover 

Philippines 


David G. Hughes 

El Salvador 


Honduras 


Norris B. Jeffrey* 

Brazil 


John Jensen** 

Brazil 


Malcolm Johnson 

Nigeria 


Daniel Leary 

Philippines 


L.L. Lovshin 


Brazil 


Project & Number 

AID 688 

1324-30-0271
 

AID/180 
1324-30-0265
 

AID/ASIA-C-1177 


1323-30-0263
 

AID 2270 T.0. 4 

1324-30-0271
 

AID/ASIA-C-1177 

1324-30-0263
 

AID 180 

1324-30--0265
 

AID 688 

1324-30-0271
 
U.S. Peace Corps 
URI-211,d 
Honduras Develop­
ment ICA 


AID 2270 T.0. 3 

1324-23-0269
 
AID 22;0 T.O. 3 

1324-30--0269
 

AID 2270 T.O.*8 

1324-30-0276 
AID 1152 T.O. 2 

1324-30-0278 

Tiffany, Inc. 

1324-30-5701
 

AID 180 

1324-30-0265
 

AID 2270 T.O. 8 

1324-30-0276
 
AID 1152 T.O. 2 

1324-30-0265
 

Date went 

on 


Project 

.-1-72 


9-12-76 

7 -7-76 


9- 1-70 


7- 7-76 


8- 1-71 


8- 1-74 


5- 1-76 
7- 1-76 

2- 7-77 


10-16-69 


.... 

5-19-72 


7- 1-74 


4- 1-74 


3- 1-74 


6- 6-72 


7- 1-74
 

Date 

Arriv-d 

in Country 


1-28-72 


10-- 1-76 

10-26-76
 

1i- 1-70 


1-26-76
 

1- 4-72 


9-9-74 


-

2-21-77
 

11-21-69 


5-19-72 


-

6-15-75
 

8-22-74
 

6-16-72
 

Date Date 
Returned Taken Off 

to Campus Project 

1I-30-73 1- 1-74
 

8- 1-72 9- 1-72
 

7- 1-76 7- 1-76 

- 5- 1-76 

- 6-30-76 
-- 10-31-76 

. 

10-26-71 2- 1-72
 

.. 

5-26-75 7- 1-75
 



Date went Date Date Daze
 
on Arrived Returned Taken Of
Staff Member Project & Number Project in Country to Campus Project 

R. P. Phelps AID/!a-C-1176 1- 7-77 2-10-77 
Colombia 1324-30-0273 

T. J. Popma AID/la-C-1176 1-10-77 2-10-77 
Colombia 1324-30-0273 

K. Randolph AID/la-C-1166 10-18-76 1-10-77 - --
Jamaica 1324-30-0268 

H.R. Schmirtou AID 180 7-23-71 9- 1-71 7-30-76 9-1-76 
Philippines 1324-30-0265 

R. Scully AID/la-C-1176 1-10-77 2-10-77 - -
Colombia 1324-30-0273 

R.O. Smitherman AID 684 1-24-72 2- 3-72 9- 1-73 ii- 1-73 
Panama 1324-30-0266 

*Dr. JeffreyT s present position is with the National Marine Fisheries Service.
 
** Mr. Jensen presently is on a graduate program at Auburn.
 



CHRONOLOGICAL LIST OF SHORT-TEM FOREIGN WORK
 
CARRIED OUT BY STAFF OF
THE INTERNATIONAL CENTER FOR AqUACUL7T-RE 

Department of Fisheries and Allied Aquacultures 
Auburn University

Auburn, Alabama 36830 

June 1978
 

DATE COUNTRY STAFF 

June 27 - September 3 Brazil Dendy, Shell, Prather 
1966 

September 2 - October 12 Philippines Swingle, Moss 
1967 

October 12 - October 18 'aiwan Swingle Moss 
1967 S ' 

October 18 - October.23 Japan Swingle, Moss 
1967 

October 23 - October 29 Vietnam Swingle, Moss 
1967 

October 29 - November 12 Thailand Swingle, Moss 
1967' 

November 13 - November 16 Malaysia Swingle, Moss 
1967 

November 16 - November 23 Thailand Swingle, Moss 
1967 

November 23 - November 29 East Pakistan Swingle, Moss 
1967 

November 29 - November 30 Nepal Swingle, Moss 
1967 

November 30 - December 17 India Swingle, Moss 
1967 

December 17 - December 19 Italy (FAO) Swingle, Moss 
1967 

PROJECT 

AID/BCF/PASA 

AID/csd-1581
 

A-D/csd-1581 

AID/csd-158!
 

A.ID/csd-1581
 

UJD/csd-1581 

AID/csd-1581
 

AID/csd-1581
 

AID/csd-1581
 

AID/csd-1581
 

AID/csd-1581
 

AID/csd-1581
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DATE COUNTRY STAFF PROJECT 

Lgust 
)67 

17 - September 20 Brazil Dendy, Shell, Prather AID/BCF/PASA 

L- 14 
'68 

- June 4 Philippines Swingle, Smitherman AID/csd-1581 

ne 4 - June 18 
'68 

Thailand Swingle, Smitherman AID/csd-1581 

ne 18 
68 

- June 27 East and 
West Pakistan 

Swingle, Smitherman AID/csd-1581 

gust 19 
68 

- September Zl Brazil Shell, Prather, Jeffrey AID/BCF/PASA 

tober 19 
68 

- October 26 Italy (FAO) Swingle, Schmittou, 
Rogers 

AID/csd-1581 

tober 27 
68 

- November 23 East Pakistan Swingle, Schmittou, 
Rogers 

AID/csd-1581 

vember 
68 

23 - Nosvember 29 Thailand Swingle, Schmittou, 
Rogers 

A./csd-1581 

7ember 29 
58 

- December 7 Philippines Swingle, Schmittou, 
Rogers 

AID/csd-1581 

:ember 7 - December 9 
58 

Hong Kong Swingle, Schmittou, 
Rogers 

AID/csd-1581 

:ch 30 - April 4 
59 

Italy (FAO) Moss, Pardue, Danner AID/csd-1581 

:il 5 - April 11 Senegal Moss, Pardue, Danner AID/csd-1581 
i9 

'i 1i1-
9'' 

April 12 Cameroon Mss, Pardue, Danner AID/csd-1581 

i4l 12 
19 

- April 19 Central Moss, Pardue, Danner 
African Republic 

AID/csd-1581 

il 19 

9 
- April 26 Cameroon Moss, Pardue, Danner AID/csd-1581 

1. 26 - May 3 Nigeria Moss, Pardue, Danner AID/csd-1581 
9 



3 

DATE COUNTRY STAFF PROJECT 

May 3 - May 9 

1969 
Togo Moss, Pardue, Danner AID/csd-1581 

May 9 - May 17 
1969 

Ghana Moss, Pardue, Danner AID/csd-1581 

May 17 

1969 

- May 23 Ivory Coast Moss, Pardue, Danner AID/csd-1581 

May 23 

1969 

- May 24 Senegal Moss, Pardue, Danner AID/csd-1581 

May 24 -May 

i969 
28 Italy (FAD) Moss, Pardue, Danner AID/csd-1581 

April 14 

1969 

- May 17 Thailand Swingle, Smitherman AID/csd-1581 

May 5 - May 2.2 

1969 
Guyana Shell AID/Un. of Flc 

August 11 
1969 

- August 13 2taly (FAO) Swingle, Pardue, 
Schmittou 

AID/csd-2270 

August 14 
1969 

- August 19 East Pakistan Swingle, Pardue,. 
Schmittou 

AID/csd-2270 

August 19 
1969 

- September 21 Thailand Swingle, Pardue, 
Schmitrou 

AID/csd-2270 
Task Order 2 

October 6 - October 18 
1969 

Colombia Swingle, Pagan AID/csd-2270 

Oc :ober 18 

1969 

- October 28 Ecuador Swingle, Pagan AID/csd-2270 

November 21, 1969 -
October 15, 1971 

Brazil Jeffrey AID/csd-2270 
Task Order 3 

February 4 - March 22 
1970 

India Moss AID/nesa-145 
Univ. of Tenn. 

April 27 

1970 

- May 22 Panama Moss, Smitherman AID/csd-2270 

.4ay 22 

1970 

- June 6 Peru Moss, Smitherman AID/csd-2270 



4 

DATE COUNTRY STAFF PROJECT 

June 6 - June 
1970 

18 Paraguay Moss, Smitherman AID/csd-227, 

June 
1970 

18 - June 25 Brazil Moss, Smitherman AIfD/csd-2270 

July 6 - August 14 
1970 

Philippines Swingle, Moss A.ID/csd-2270 

October 30, 1970 
October 15, 1972 

Brazil Davies AID/csd-2270 
Task Order 4 

November 
1970 

1 - November 8 Philippines Swingle, Allison AID/csd-2270 

November 
1970 

8 - November 11 Thailand Swingle, Allison AID/csd-2270 

Sovember 11 
L970 

- November 13 Malaysia Swingle, Allison AID/csd-2270 

.ovember 
L970 

13 - December 2 Thailand Swingle, Allison AfID/csd-2270 

)ecember 
1970 

3 - December 9 Israel Switgle, Allison AIf/csd-2270 

)ecember 
L970 

0 - December 11 Italy (FAO) Swingle, Allison AID/csd-2270 

ranuary 10 
.971 

- January 16 Colombia Smitherman A!D/csd-2270 

*ebruary 15 
.971 

- March 5 El Salvador Moss AID/csd-2270 

larch 
.971 

5 -March 19 Costa Rica Moss, Lovell AID/csd-2270 

arch 14 
.971 

- March 15 Nicaragua Moss, Lovell AID/csd-2270 

arch 
971 

19 - March 20 Panama Moss, Lovell AID/csd-2270 

Arch 21 
971 

- March 22 Puerto Rico Moss, Lovell AID/csd-2270 
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DATE COUNTRY STAFF PROJECT 

March 
1971 

22 - March 27 Haiti Moss, Lovell AID/csd-2270 

March 

1971 

23 - April 2 Ecuador Swingle AID/csd-2270 

April 

1971 
2 - April 9 Puerto Rico Swingle AID/csd-2270 

May 10 
1971 

- May 13 Panama Moss AID/csd-2270 

May 13 
1971 

Costa Rica Moss AID/csd-2270 

May 13 

1971 

- May 15 Panama Moss AID/csd-2270 

May 11 ­
1971 

Ju1e 7 Peru Moss AID/csd-2270 

June 7 - June 

1971 
1 Brazil Moss AID/csd-2270 

May 15 
1971 

- May 26 Japan Schmittou AID/csd-2780 

May 26 

1971 

- June 2 Philippines Schmittou AID/csd-2780 

June 2 - June 12 Taiwan Schmittou AID/csd-2780 
1971 

June 
1971 

12 - June 16 Hawaii Schmittou AID/csd-2780 

July 18 
1971 

- August 29 India Moss AID/nesa-145 
Univ. of Tenn. 

August 

1971 
23 - September 15 Panama Moss, Smitherman AID/Ia-684 

Dctober 3 - October 9 
1971 

Philippines Swingle, Shell AID/csd-2270 

)ctober 10 
L971 

- November 6 Thailand Swingle, Shell AID/csd-2270 
Task Order 7 
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DATE COUNTRY STAFF PROJECT 

November 6 - November 1.0 
1971 

Italy (FAO) Shell FAO of the UN 

November 6 - November 15 
1971 

Turkey Swingle AID/csd-2270 

October 18 

1971 
- November 20 Ecuador Gilbert, Roberts AID/csd-2780 

November 20 

1971 

- December 4 Ecuador Roberts AID/csd-2780 

January 4 - January 14 
1972 

"El Salvador Moss AID/la-688 

January 17 

1972 
- January 20 Brazil Shell AID/csd-2270 

February 27 

1972 

March 18 Nicaragua Davies, Pierce AID/csd-2270 

February 28 
1972 

- March 1 Nicaragua Moss AID/csd-2270 

March 2 - March 16 
1972 

Brazil Jeffrey AID-csd-2270 

March 2 - March 31 
1972 

Peru Moss AID/csd-2270 
Task Order 5 

July 16 
1972 

- July 21 Thailand Graver USAID/Philippines 

September 22 

1972 
- October 1 Philippines Shell, Lovell AID/csd-2270 

October 1 - October 28. 
1972 

Thailand Shell, Lovell AID/csd-2270' 
Task Order 9 

October 17 
1972 

- October 24 New Zealand Schmittou USAID/Philippines 

October 29 
1972 

- October 31 Italy Shell, Lovell AID/csd-2270 

December 17 

1972 
- December 23 Panama Lovell AID/Ia-684 
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DATE COUNTRY STAFF PROJECT 

January 

1973 

23 - January 27 Mexico Smitherman AID/Ia-684 

January 

1973 
23 - January 27 Mexico Moss AID/esd-2780 

January 27 

1973 

- February 3 Panama Moss AID/la-684 

February 3 - February 10 
1973 

El Salvador Moss AID/Ia-688 

February 12 

1973 

- February 23 Brirish Colm~ia Davies AID/csd-2780 

April 18 
1973 

- April 21 Philippines Moss AID/ea-2270 

April 
1973 

22 - May 22 Bangladesh Moss International Bani 
for Reconstructior 
and Development 

May 23 
1973 

- May 25 Thailand Moss AID/csd-2270 

May 26 
1973 

- May 31 Philippines Moss AID/csd-2270 

June 1 - June 
1973 

6 Hawaii Moss AID/csd-2270 

Jtme 

1973 

11 - June 22 Guatemala Davies AID/csd-2780 

June 

1973 

15 - September 24 Norway Pamatmat AID/csd-2780 

July 
1973 

1 - July 3 Mexico Smitherman AID/csd-2780 

July 10 

1973 

- July 19 Italy (FAO) Shell AD/csd-2780 

August 

1973 

20 - August 31 Haiti Smitherman AID/csd-2780 

September 12 - October 12 Philippines Allison AID/ea-180 
1973 
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ATE COUNTRY STAFF PROJECT 

12 - October 18 Tailand Allison AID/csd-2780 

22 - November 3 Philippines Shell AID/csd-2780 

13 - November 20 Taiwan Schmittou, USAID/Philippi 
Grover 

18 -­' November 24 El Salvador McCoy USAID/Ia-688 

20 - December 30 lr,zil Lovell, Rogers
Greenfield 

AID/csd-2270 
Task Order 8 

2 - December 18 Japan Lovell AID/csd-2780 

2 - December 12 Japan Lovshin AID/csd-2270 
Task Order 8 

13 - December 16 Philippines Lovshin AID/cid-2270 
Task Order 8 

13 - February 23 Canada Davies AID/csd-2780 

- March 30 Morocco Bayne AID/csd-2780 

- May 6 Scotland Davies AI/csd-2780 

June 7 Colomzia Moss AID/Washington 

June 9 Israel Grover, Afl/csd-2780 
Smitherman 

June 9 Israel Johnson Tiffany, Inc. 

June 29 Jamaica Prather AI=/csd-2780 

July 19 Nigeria Johnson Tiffany Inc. 
Nigerian Govt. 
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DATE COUNTRY STAFF PROJ'ECT 

August 24 - September 22 Peru Davies, Shelton AID/cm-ta-147-438 
1974 

September 23 - October 1 France Pamatmat Universiti de 
1974 Bordeaux 

September 29 - October 4 Colombia Moss AID/Washington 
1974 

September 29 - October 11 
1974 

Colombia Smithe-man AID/ta-BOA-1152 
T.O. 3 

October 26 
1974 

- November 16 Tanzania Davies AID/ta-BOA-1152 
T.O. 1 

November 3 - December 12 Switzerland, Pamatmat NATO 
1974 France 

November 4 - November 23 Indonesia Schmittou USAID/GOI 
1974 

November 23 - December 10 Uruguay, Brazil Hughes AID/csd-2780 
1974 

November 24 
1974 

- December 3 Uruguay Lovshin, 
Jensen 

AID/ta-BOA-1152 
T.O. 2 

December 1 - December 6 
1974 

England Snow AID/csd-2780 

January 5 - January 10 Colombia Moss AID/Washington 
1975 

January 6 - January 14 Israel Shell Israel-USA 
1975 Bi-National Scienc 

Foundation 

January 11 
1975 

- January 17 Costa Rica Moss AID/csd-2780 

January 17 - January 22 El Salvador Moss AID/la-688 
1975 

March 
1975 

9 - April 5 Zaire G. E. Hall AID/ta-BOA-1152 
T.O. 4 

March 
1975 

16 - March 21 Colombia Johnson, 
Moss, Davies 

AID/csd-2780 
AID/ta-BOA-152 
TO. 5 
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DATE COUNTRY STAFF PROJECT 

March 
1975 

27 - April 7 Brazil Lovell, 
Plumb 

AID/ta-BOA-1152 
T.O. 2 

March 
1975 

30 - April 15 Vietnam, 
Thailand 

Grover AID/ea-180 

May 27 
1975 

- June 25 Ma.onesia Moss AID/ta-BOA-1152 
T.O. 6 

June 

1975 

1 - June 6 Panama Smitherman AID/la-684 

May 27 
1975 

- June 28 Indonesia Snow AID/ta-BOA-1152 
T.O. 6 

June 
1975 

19 - July 5 Indonesia Grover AID/ta-BOA-1152 
TO. 6 

July 25 

1975 

- August 9 Philippines -Shell AID/Washington 

July 31 
1975 

- August 3 Panama Hughes ID/ta-BOA-1.52 
T.O. 5 

July 27 
1975 

- August 31 Central African 
Republic, Italy 

Duncan AID/ta-BOA-1152 
T.O. 7 

August 
1975 

3 - August 9 Colombia Snow AID/ta-BOA-1152 
T.O. 5 

August 
1975 

3 - August 13 Colombia Moss AID/ta-BOA-1152 
T.O. 5 

August 
1975 

3 - August 16 Colombia Hughes AID/ta-BOA-1152 
T.O. 5 

August 

1975 

3 - i4.rust 16 Colombia Phelps AID/csd-2780 

August 

1975 
10 - August 15 Mexico Smitherman AID/csd-2780 

August 

1975 
13 - August 29 Jamaica Moss AID/Washington 

August 
1975 

20 -August 23 Canada Plumb, 
Schacte 

Cooperative Fish 
P & D Project 



DATE 

August 24 - August 31 

1975 


October 3 - October 6 

1975 


September 26 - October 3 

1975 


November 24 - November 26 

1975
 

January 5 - January 18 

1976
 

February 7 - February 23 

1976
 

February 21 - February 26 

1976
 

February 26 - March 3 

1976
 

February 29 - March 4 

1976
 

March 4 - March 22 

1976 


March 3 - March 6 

1976
 

March 6 - March 10 

1976
 

March 10 - March 12 

1976
 

April 21 - May 1 

1976 


May 6 - May 8 

1976
 

May 24 - June 4 

1976 


COUNTRY 


Germany 


Ivory Coast 


Ghana 


Hong Kong 


Philippines 


Peru 


Japan 


Philippines 


El Salvador 

Honduras 

Indonesia 


Thailand 


Italy 

Colombia 


Hawaii 

Japan 

STAFF 	 PROJECT
 

Rogers 	 Cooperative Fish
 
P & D Project
 

L. L. Lovshin 	 AID/ta-BOA-1152
 
T.O. 2
 

L. L. Lovshin 	 AID/ta-BOA-1152
 
T.O. 2
 

Daniel Leary AID/ea-180
 

R. I. Barnhisel 	 AID/ea-180
 

L. L. Lovshin AID/csd-2780 

Shell, Rouse AID/ea-180 

Shell, Rouse AID/ea-180 

Duncan AID/la-688 

Duncan AID/ta-BOA-1152 
T.O. 8
 

Shell, Rouse AID/csd-2780
 

Shell, Rouse AID/csd-2780 

Shell, Rouse AID/csd-2780 

Moss, Phelps 	 AID/ta-BOA-1152
 
T.O. 9
 

H. R. Schmittou 	 AID/Washington 

L. L. Lovshin 	 AID/ta-BOA-1152 
T.O. 2
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DATE COUNTRY STAFF 
 PROJECT
 

May 24 

1976 
- June 6 Japan R. 0. Smitherman AID/csd-2780 

May 25 
1976 

- June 6 Japan J. R. Grover AID/ea-180 

May 25 
1976 

- June 6 Japan Dan-el Leary AID/ea-180 

June 5 - June 9 
1976 

Peru L. L. Lovshin AID/ta-BOA-1152 
T.O. 2 

June 
1976 

7 - June 19 Thailand R. 0. Smirherman AID/csd-2780 

August 3 - August 31 
1976 

Philippines Jack R. Snow AID/ea-180 

Sept. 2- Sept. 16 
1976 

Greece and 
FAO Rome 

R. 0. Smitherman UNDP 

Set. 14 
1976 

- SeDt. 24 Scotland Pama mat National Science 
Foundation 

Sept. 21 

i976 
- Oct. 2 Sierra Leone H. R. Schmittou AID/Washington 

Sept. 
1976 

27 - Oct. 4 Brazil E. W. Shell AID/ta-BOA-1152 
T.O. 2 

Cct. 
1976 

5 - Oct. 21 Philippines H. R. Schmittou AID/ea-180 

Oct. 13 
1976 

- Oct. 28 
° 
Zaire and 
Burundi 

W. D. Davies AID/ta-BOA-1152 
T.O. 10 

Dct. 18 
1976 

- Nov. 13 Jamaica K. N. Randolph AID/la-C-1166 

Oct. 19 

1976 
- Nov. 9 Colombia R. P. Phelps AID 514-251-T 

,ov. 14 

L976 
- Dec. 17 Egypt J. H. Grover AID/NE-C-1288 
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DATE COUNTRY STAFF 
 PROJECT
 

Jan. 4-Jan. 6 
 Honduras D. G. Hughes and AID/csd-2780

1977 
 C. C. Carroll
 

Jan. 7-Jan. 17 
 Costa Rica D. G. Hughes AID/csd-2780

1977 El Salvaaor I
 

Jan. 5-Jan. 16 El Salvador L. L. Lovshin AID/ta-BOA-152

1977 
 Costa Rica 
 T.O. 2
 

Jan. 9-Jan. 15 Costa Rica 
 H. R. Schmittou AID/csd-2780
 
1977
 

Feb. 28-Mar. 5 Hawaii 
 H. R. Schmittou AID/Washington
 
1977
 

March 25-April 6 Colombia 
 W. D. Davies AID/Ia-C-1176
 
1977
 

March 28- March 30 Israel R. T. Lovell AID/csd-2780
 
1977
 

March 31- April 3 Italy R.T. Lovell AID/csd-2780
 
1977
 

April 4-April 10 Poland 
 R. T. Lovell U.S. Feed

1977 Grain Council
 

April 12-23 Philippines E. W. McCoy AID/la-180
 
1977. 

June 12-June 17 
 Paraguay. L. L. Lovshin AID/ta-BOA­
1977 
 1152 T.O. 2
 

June 27-July 2 Honduras J. R. Snow Gov. Honduras
 
1977
 

July 25-July 31 Philippines H. R. Schmittou AID/ea-180
 
1977
 

July 31- August 26 Indonesia E. W. McCoy AID/ASIA-C-1177
1977 
 )-.R. Schmit ou 

August 2-August 16 Nigeria R. V. Minton 
 FF 75 ICA Tiffany
1977 F. R. Lic-htkr-pjrz 

August 26-September I Thailand H. R. %nmirtou AID/csd-2780 
1977 

August 8-August 26 El Salvador D. R. Street AID/csd-2780
 
1977
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DATE COUNTRY STAFF PROJECT 

September 2-September 3 Bangladesh H. R. Schmittou AID/csd-2780 
1977 

September 4-September 9 
1977 

Israel H. R. Schmitou AID/csd-2780 

October 14-November 3 
1977 

Bolivia L. L. Lovshin AID/ta-BOA-1152 
T. 0. 2 

October 17-December 1 
1977 

Egypt J. H. Grover and 
H. R. Schmi=tou 

AD')/Washington 

October 31-November 6 Brazil D. G. Hughes Honduras Govt. 
1977 

November 3-November 10 
1977 

Venezuela L. L. Lovshin AID/ta-BOA-1152 
T. 0. 2 

November 2-November 10 Sudan E! W. Shell Tech. Resources 
1977 Inc. 

November 6-November 14 Venezuela K. N. Randolph AID/la-C-1166 
1977 

November 6-November 15 Venezuela D. G. Hughes Honduras Govt. 
1977 

November 8-November 11 Venezuela D. R. Street AID/csd-2780 
1977 

November 8-December 22 Philippines E. W. McCoy AID/ea-180 
1977 

December 3-December 8 Colombia E. W. Shell AID/la-C-1176 
1977 

December 5-December 16 Honduras R. 0. Smitherman Honduras Govt. 
1977 and W. D. Davies 

January 18-January 26 Honduras D. D. Moss Honduras Govt. 
1978 

January 15-February 10 India J. H. Grover and World Bank 
1978 J. R. Snow 

January 16-January 29 Colombia W. L. Shelton AID/la-C-1176 
1978 

January 16-February 4 Jamaica H. R. Schmittou AID/la-C-1166 
1978 



DATE COLT IfY IA27 .X -

January 16-1EeDrua-y,8 
1978 

Jamaica D. R. Street ArD/la-C--1I66 

January 
197F 

16-February 10 Jamaica R.V. Mnton AD/ia-C- 1166 

January 26-January 31 

eanur7 26-Janarh 1Cab1978 
Guatemala D. D. Moss AZD/Washing-_on 

ebruary 
1978 

25-Mazrch 17 Colombia D. R. Street AiD/la-C-1176 

:ebruary 
1978 

23-April 5 Philippines R. V. imton World Bank 

March 
1978 

13- March 18 Mexico D. D. Moss 
J. A. Plumb 
W. A. Rogers 

AIlD/csd-2780 
FAA 
Southern Div. 
Amer. Fish. Soc. 

March 25-ADril 9 Phillipines W. C. Trimble A.D/ea 180 

April 
1978 

16-:Jhe.,30 Jamaica R. V. Minton AID/la-C-1166 

May 6-May 14, 1978 Poland R D. Lovell Feed Grains Council 

May 12-August 
1978 

11 Nigeria W. J. Collis Nigeria FF 75 

May 23-July 
1978 

12, Burundi S..Di Palma AID/3urumdi 

May 27-July 13 
1978 

Burumdi S.P. Malvestuto AID/Bu-undi 

May 27-July 
1978 

16, Burundi K. . Vandemaele A!D/Burundi 

June 7-June 12. 
june 13-June 18, 
June 19-June 25 
June 26-June 29 

Malaysia 
Thailand 
Japan 
Taiwan 

J. H. Crance A.D/ea-180 

June 18-June 24 Germany R. 'T._Lovell ... .___.S- Aux Res 

June 24-July 10, Burundi J. H. Grover .JD/afr-C-1429 

July 2-December Ge-any X M. ?amamat Kiel University 

July 
1978 

10-July 16, Mala-i J. H. Grover SEC= 

* Southeastern Consortium for International Development.
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DATE COUNTRY STAFF PROJECT 

July 18-July 30 Colombia D. D. Moss AID/la-C-1176 

July 31-August 3 Honduras D. D. Moss Honduras Government 

August 2-August 23 Brazil L. L. Lovshin World Bank/Brazil 

August 2 -September Haiti K. N. Randolph USAID/Haiti 

August 26-September 12 Honduras E. W. McCoy Honduras or~mene 

August 2 7-September 3 Panama R. 0. Smitherman Panama Government 

September 8-September 22 Philippines R. 0. Smitherman AID/ea-180 



-- 

--

I 

International Center for Aquaculture
 

Research and Development Series
 

Number Date 

September, 1972 --

2 November, 1972 

3 February, 1973 

4 March, 1973 -

5 March, 1973 -

6 February, 1974 

7 April, 1974 --

8 December, 1974 

9 April, 1975 --

10 January, 1976 -

11 November, 1976 

12 January, 1977 -

13 February, 1977-

-

Jeffrey, N. B., Progress Report on Fisheries
 
Development in Northeastern Brazil 1.
 

Davies, W. D., Progress Report on Fisheries
 
Development in Northeastern Brazil II.
 

Sidthimunka, A., Length-weighr Relationships of
 
Freshwater Fishes of Thailand.
 

Schmittou, H. R., Artificial Spawning of Mullet and
 
Culture of Mullet and Milkfish in Taiwan.
 

Schmittou, H. R., Aquacultural Survey in Japan.
 

-- McCoy, E. W., Economic Analysis of the Inland
 
Fisheries Project in El Salvador.
 

Bayne, D. R., Progress Report on Fisheries Development
 
in El Salvador.
 

--	 Jensen, J. W., Progress Report on Fisheries 
Development in Brazil. 

Lovshin, L. L., Progress Report on Fisheries
 
Development in Northeast Brazil.
 

Jensen, J. W., Progress Report on Fisheries
 
Development in Northeast Brazil. 

Hopkins, M. L. and E. W. McCoy, Marketing of
 
Fisheries Products by Mun..cipa1 Fishermen in
 
Panguil Bay, Philippines.
 

Parkman, R. W. and E. W. McCoy, Fish Marketing in
 
El Salvador.
 

Parkman, R. W. and E. W. McCoy, Marketing as a
 
Factor in Fish Culture Development in El Salvador
 

14 July, 1977 - Lovshin, L. L.. Progress Report on Fisheries Development 
in Nor'heast Brazil. 

15 October, 1977 - Hughes, D. G., Progress Report or; 
Development in El Salvador. 

Fisheries 

16 November, 1977 - Lovell, ,. T., Fish Ct-lture Li Poland. 

17 February, 1978 -- Street, D. R., The Socio-Economic Impact 
Fisheries Programs in El Salvador. 

of 



18 April, 1978 -- Dourado, 0. F. and W. D. Davies, Langth-weight 
Relationships and Condition Indicies of Fishes 
from Reservoirs of Ceara, Brazil. 

19 August, 1978 -- Street, W. F., .An Assessment of Jamaica's Fish 
Culture 
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31 rrec.xa,*ll3111ll C; .I 1'4 ! 11 0 'r 1!Uj...4 J1011,J rio GI-1 C7.1 Ofttl'o 211 .4 e IZ..; -. 

525. 	 HATCHERY MANAGEMENr FOR SPORT FISH (5). LFC. 3. LAB..Pr 5i 1:3 rtcrt' 3. 113,011"'.'ro 


0fOl~ong. iu30ipe' a' 3 (ranSpol :t1 hin .
entar4eve ;,.nro:[,na .- je31s. tloml :rnire1131 o 3rs:et. .1+1 
reIlaed3 ia3icrnerV cloolerns 

S29. 	 HATCHERY MANAC-EMENTFOR FOODFISH(5).LEC.3. LAB. S.Pr . 1O3andFAA5-3 Summer Coerilionof 
hatcheries to pto .o seec. locK 01 Ime most important species at !oo rinhsirn n31101,$3n ioawrmng, 
1hatIfl . rearing.narvesin ant isttrCution 

530. 	 POND CONSTRUCTION (5). LEO. 1, LAB. 9. F3l1 Prirncois ano zra¢ioce in :he seleCtion oi aonc sites 
sur'v4yint 3113 vtjo;;inq 0.3o arIeas. and c.-nsiruct01 an: -:cnrei.of03cams. 3cmi214411 'vers.-

S35. MANAGEMENT OF AQUATIC FLORA IN FISHERIES AND AQUACULTURE 1S). LEC.. " ;. i. Pr. )r Creo..
5Y 526 or 51J t iut,,a-ni an C0, Summer 7re (oi1 ,t aq1au :,. &;eat.Io, C !.i1 ctra3', 0On. Ii uIn3zatn 
a0 con0Iui 

536. 	 MANAGEMENT (5). SI urnm.'e, cIOF SMALL IMPOUNOMENTS LEO. 3, LAB. 5. Pr 03. Cos oe'a{,n :1s 

nelhoda 31c011eCrfocting lCIea remonilion OfCimlo0uo menis. 3n 134. Orool.mi CIunoa ccflo1ic10C. relater
 
management.
 

537. 	 FISHERIES BIOLOGY(3).Pr. 103 Winter Anrntrod.uctionto tlesidy ofvilalistatlSilcsoffihoo nullnS. 

538. 	 GENERALICHTHYOLOGYIS) LEC. 3. LAS. S. Pf . 31103. Soring. %oronoI gleai.unctinal ;ecgracntc3l.Jnd 

.,Itl e ;)InOL04$1000 04oe,es 

544. 	 FUNCTIONAL MORPHOLOGY (3). LEC. 2. LAR. 3. Pr . 31 10,. C01 5.mer Gross mtcr,-anijoml,.1i.i; 
r 	 .21$1Iile ofreorsenaI,,e4l 111 htro13.r0L' m Ire 40ou11'1asi4In U le,,. Stiles 

545. 	 FISH PARASITO'.OGY 51 LEC. 3. LAB. i. P, -31 03 Fail Basic conce at fiha,lsattiogy 11131rt 
e[lO~,l0Oh J f~l~al.,)¢ zinri iiOf n parasites 

S48. 	 FISH DISEASES (5). LEO. 3. LAB. 6. F' SY 200 Sp1ring. Bacterial dn ,r. ar.je,'3 o lisnes. Ie.r ieoliaion 
CululoentaCI i,0td 40110toicomroi .I 

547. 	 MANAGEMENT OF STREAMS AND LARGE IMPOUNDMENTS 131. LEC. 3. Pr, FAA 537 ar CCI Fill Fin 
oooul01ions ot streams id 'ar;e ,moounamens 1.no 3 :onsiOdrllora ti 'elrIo.S for manaqng those 
pop ulations 

548. 	 SAMPLING FISH POPULATIONS (I). LAB. 4. Pr. or Coeq. "AA 547 or COI Fll Tneorv dQu,0ment, and 

615. 	 ADVANCED FISHERIES BIOLOGY 15). LEC. 4. LAB, 3. Pr. FAA 17 Sol.ng The conceos ,.1 2Oou:lt,1
jvnam@: 1110 0t1* , iteiricJC , 1 , eoloduc',on growth. Jin ll0,13l1y ,I 131 00,ola3 $n Use0 0 Irieje 
c ouic ts in fish' pluijition inata.gomert 

618. 	 AOUACULTURE I5). Pr :AA 51.6 3neriCl';roS u.1l'erivlngquatic 'o0luC'vl.i 3o10 ,eveitiof mnaqttren!
ji ,.'lmOnnlraled es'c C '3l c :1 '15.1 :1110"V do 	 04 3110 ml100 4f11 len -iIUrIS I"er 3L atic .100$ 

620. 	 FISH P WqCESSING TECHNOLOGY IS). LEC. 3, LAB. S. P, H .13.1nd5 00 o, . Cs 514 2,,n Crec'cl 
J0 ti.l0J.CJlIS&d,!.41 I.1fQOld~udli Irsale fei.110 in0 z1201.014 jois0!:je :Me 'a use 0f :n450 far 11,o.in 

621. 	 FISH NUTRITION (5). LEC, 3. LAB. 5, P-: Zq -'.3 ina c;-lse in anvioiocy Or luiriton 01 COI ;.mn'er 
Fuallndl enlal ao1 J3o 140 4104.4$ 31 '.4sn '.u4r1,1 1 Cluonc tn0 Of;i.4.0g1 31 '-.03 : ,| ,41,aion 'ul4,1 " 

MANAGEMENT 	 S.C. 0124. 	 WATER QUALITY NAQUACULTURE(S)LFLC. P,.516 n1I :rCI ormr;. Cneina,¢ 

FISH PARASITOLOGY (31. LEC. I. L..t!... F.AA545 ,e 
nlu .rt" C00lQg ald o4tnO io,0 a l of j0.,", is il ?,in 

645. 	 ADVANCED or 'ier 7e1m.0'I0nCial3 10c1crm01111y 
effects 

646. 	 ADVANCED MICROSIAL FISH CISEASES (31. LEO I. LAB. 6. Pf FAA 5.ir , CCoI:1!: ,3 in.-%,jice jTujv it 

447. 	 CLINICAL FISH DISEASE DIAGNOSIS (.31 P, 4 i4 ;- .'i lC A"lt .. 1,. : 0'.v.ll13rl Z:,no ,t 

649. 	 FISH PATHOI.OGYI31 0, -AA5.4 .44A 3 'l t.,I,, 2r4.1n10',..On0l4 1311 4100J0421'. 511 Se,4es. 

693. 	 SEMINAR. (CREDIT TO BE ARRANGED ) 

666. 	 SPECIAL PROaL-MS IN FISHERIES AND ALLE " ,'.CUACULTURES(Z-.1 A -13 :,, , 
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